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Abstract: In this paper, evaluation function of MVC (multiview video coding) random accessibility for decoder
and server is first proposed based on the methods from random graph theory and hyper-space. Furthermore, a
non-linear multi-purpose programming model for MVC performance evaluation is also proposed according to the
constraints from practical network bandwidth, restrictions of interaction and other problems. Based on this model,
optimal coding strategies for different MVVC schemes under variant performance constraints are discussed. It is
found that random accessibility of MVVC scheme can be improved via this non-linear multi-purpose programming
model.
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Fig.1 Two interactive modes between multiview video server and client
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JUREAT D) 456 P K B AL TS BT AR A 380 2 0 B BT B A ) AE 2 2 ) 3 A W 4 = ) — s il A2 p(2)=1.
I 8 B N(V(i,j))%%ﬁﬁ*n G T A V(i'j)E@é'\Biﬁ.ﬁEP,—F*/ij RN AR HR T RN I ] AR AR DL p(i,j),kﬁﬁy\
i v(.,)tJHﬁ%?IJT*fPﬁ V(i+1,k)El/‘]ﬁ}E$,/H-EP,keN(V(i,j)). FH B A LRI B2 10 T LAAS 211 T s HE Uy 2
Pij= z Pisak Pa, ik o

keNG, j)
Horp pna=1,je[1,n],ie[0,m]. 38 F & 5 T4 0T LAPF B Pstare poine=1, BV AAZ 25 45 28 £ T A7 (10 46 FIT ALy ok P A8 55 2 1)
HHEA N p(2)=1. O

M THT U WY S R T R A RE A A 2 BT AT TR A 2 T e R — g 10 A it K, DU R L S L R R R
T PR P8 R T 5 2 0 S, )45 3003 A = ) FT BB D 10 A8t R ot 3 AR Ol 17 08 1 20 B AR SCXE— A GOP AT T
St B A GOP AR BEXS B — AN EB 2 ] 6 H 5t 5 568 48 A 22 WLl MU RS 2 [ 24 7 Wi 22 S5 A7 .

XFF—A GOP 1M &5, HA LG M AT g s T A i e 21— i hs ke sl 2 prros, il
GOP A ZH £ G5k AN PRI ASE AN [, 24 i it D7) 46 0 i 14 A B ot 48 AN A [ P o g 20l AT P A S 80— A
T e BT — Wt R 55— A M T e R i ) SUAR AL R 2R RE 8 T ST R BT AT AR
28 T I BEAL IS A T L AR R A, DU T LUK I A GOP 2L 2 G54 (R BEAL U7 i) 1 RE At — A IE A B TE A

BEALYT ) PERE T B BT LD P RO G R U POHILE G PR P, = [ py 3L ISR A

&j e®

W, = 3wy FErhwy R0 e LRI AR AE L IERE L, @ GOP (¥ B LS ) VE fik PR o6 20k

8jj P

Foo=E(2) =2 E(®)= 2 PW, = [Z w; x [ pij] (3)
Peg

Ped Preg &j eP &j eP

Foo A7~ MRS 5 %2 24 R 10 300 B8 A sl ot 8, B0 SR8 P P A L D 30 S At A 0 /1 350 B8 1 e R 1) A2 122 0 B &
FA) S RE P BEAT BAIL DT 1) 1) 1 Bl AR A3 e IR 2 A W R % T Bkt 11 R (B) /e — MM G VPPN A R, 5 48
TR GOP &y 6 G, M ik, L Aff s T A8 HAR SR GOP 45440, B k35 2K (3) Hh 10wy A oy 75 380 ff o, BRIV w4
@) HEATBEBL YT ) P BE PP UL 2 Jfr s SR A1 A0 st U 48t i A2 B ASE Xk 49, v o 1 A8 4 i oM IA)—#1
SRR — WA 2 0.6, DI B 25 AT AH AR AR AR %l 0.2, T2 43 B 181 2 v () e BUA 1) 1) I8 v % 30 R AR w
P R Gt A 57 6 T e ik =X (3) T DA 1 7 LAAS 2 1 7 vk AR 1 A ¢ AL 1) R M L, LR 18 T g
% 7 b AE J LA AR AN [F] 1) GOP 2 [ gEAT LA, R TR I T Fo o AHXS T-1% GOP AL AN LG 4K, 1 T Foo
BT Foo/my B3R 7 (112 SCREBEBL VT 1) 10 AR it AC A, T LA B )N, 12 GOP fRO 2 2R 45 44 LA St il As¢ 0 B AL
i) 1 G A0 B SR A, A w RO IR 5% 4 i A T SRR TP R B AR A LT O R K P A A T I A
Fn-0,0 2% 7% FF R A A7 205 1) 39 58 1) K/ ) Py o0t AT LLIE I 5 B)HEAT U1 S A ST i iR 1 9 b ) S Mgk 7 % 1 11
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Table 1 Random accessibility of several MVVC schemes and SP improved MVC schemes
F 1 U2 R i S e LA B SP it 22 A0 s A0 AT 2 AT S S 1) REAL 7 Il 7 e

GOP structure Foo Fo.o/my Fm-00 Frm-0,0/M1 E(Xm) E(Xy)
All | frame 9 1 0 0 1 0
Tree mode 7.75 1.94 3.75 0.94 35 2.5
Simulcast 17 1.89 12.05 1.34 3.67 2.67
Transposed 23 4.60 18.20 3.64 13 12
Improved transposed 23 4.60 18.58 3.72 13 12
KS_PIP 19.61 2.18 13.22 1.47 7.22 6.22
KS_IPP 22.95 2.55 16.62 1.85 8.75 7.75
KS_IBP 22.1 2.46 15.7 1.74 6.53 5.53
MVC_HBP 27.79 3.09 21.99 2.44 9.31 8.31
SP transposed structure (1) 15 3.00 10.77 2.15 5 4
SP transposed structure (2) 13.93 2.79 9.86 1.97 5.64 4.64
SP improved transposed structure 13.42 2.69 9.70 1.94 6.28 5.28

R 150 Foo,Fmn00,EX) M E(Xp) 775 GOP BEHLYT M PERE. GOP SCHRFRIAL YT M) A A7 K/ BEHLY i) #
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SR 55 2 14 AR TSR 4 1 T GOP &5 A4 56 22 40 s WA EAT 4w L A AN L5 1), v 5z 3 B2 ) o) A 1 2% G ) 7
352 33045 47 5 (14 B 461, 1] I Simulcast 25 45 KPS MPEG B 100 37 AR W AHE AT 4 B 1) 7 AR UL AL il T
TR A 5 5 A RG] (A0 25 2% R T B30T 4 b R T 2 58 31 G R 250 3R (10 7 R D a2 23888 o R 1) £ 7
AR R MVC_HBP 45 K4 B AR BE ML 19 1 i b 22 (0 L g i 1k B 2 B0 1. KS_IPP,KS_IBP,KS_P1PM T fiti
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A2 A5 3] 7P 8 48l T 8, A s A T NATT 7 23t — 2 5 8 R x5
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FH I 2 LR Lok SR SR mT USRI (L) 24 ) As oAt o DA R g il MR 2 i o I, 4 52 Bt WL U7 1) 2k BB 5 1)
ZHUAT w, T B G D SR PRl ) AR G 2R 2 0 BB U7 il 2 B A ELER TR S L5 (2) TR w R/ IR 2 A0 R A AR
GOP (14 0 25 49, B G A 3k 42 v 7 K T P Y0 A R i ) SR e — ST 100 w1 DR /I 55 68 I P il A5 X = 2
T EERF 2l S LE R AR

TRAT 22 W0 55 38 90 2 5K i A I £ DR LE A ABUDT S (1 J it ST ve s 4 B, R4S 380 47 110 6 Ok ZC A e 7 o A A
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5 b 52 BRI AR B A 0] £ 3K — X 7 i o 17— AN A 9 AR 0 e A 1 32 90T AL V77 vl 2k e
AL 25 A A 2 0% T 8 F A T, i A A a2 4 D5 S s I T 5 5 SR R LA 1 9 LR AR % R I, B 75 5% 8
2 7 PR B AL 1) P8 1 AR Ml 95 4 S S5 BEAIL U i) B A0 HR R AR AR A X S8 AT B R 20 (0 A AR BV T i 2
ML L LG ) SFE W IE 25 1) O A 204

25 MU e R B SRS DF A B 28 B E(Xin), E(Xm), Fo,00Fm—o0,0 73 1l 2 725 i L) SRS X 17 F¥) S gt AL D i) 2 4R
SARBEHLYS Ir) 1 58 280, B B,F, P, B B 20 0 375 2 B I ] 035 58 o S22 BEATL U ) DA K St B L U i) ) B 63,
B(W) 7~ 45 7 G A S W T 7 AR TR RS 38 s, s 43 ) DAy e 1 48N BT U5 e Pk fi 2 850, %68 Bk e R ol 24 3 45 A1
MIIE i 2222 5, HAT s x sy =0 M4 22 H bR AR e M B0 A58 1) HE A BT it w60, 7 A B2 0 ) S 8 X 2 )
WEBERL Y 17 2 H . R 2RBEALT IR 1 B8 2 HORM 448 BE i 2 B0 RUE HO B A7 H e, I 22 300 R 400 20 2 SREME 1) DF A
B AT LRI

MiNZ=8"+s +S’ +S; +5;
B(W)+s, -5 =B
Foo+S, —s, =F
StaF, 00+S —S =F, (4)
E(X¢)+s, —s; =E;
E(Xp)+85 -85 =E,
(WeN)>Ls >0,s" >0

I 75 R AN o i 2 2 6 2 8, D 3 W A2 R 0 SR e AR A A, U B DA — 3 D 0. et 7 i 22 A8 B FD RS, P
DIAZASE AR 0 7 SC o S 2 i SR s 108 36 2 T A P 240 oA 2% A1, U 42 S s BID Ay A SR f e D00 A Sl AR 2 R 1)
DA A AR, W 5 AN — ol T2 A8 LB s 2 0, B0 P P AT D) 480 1) R 236 0 5 2 0, o ) S s 2 75 O B A
i A 5 A EE W AT O, DR R R o R AN THE (KA SO B W

3k 2 A0 AL A T S PPN SR IR TR AL A ) S BEAT PPAN 2 A, 2 WT LA DAy 2 A0 A A i i 3k
AT TR SR MG L R 10— A D H 4 1 il GOP 4 fith 25 44 S AR BAT S /N I BENL U AR (R B T HAE 4R %
KOO0 B AL PR B () I 29 S5 72 B(W) < B, JIT LAAS T REA 6 A i i B AL 30474 1
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4 Z RS RAD R BRI AR B R L
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Fig.3 SP frame design for transposed and improved transposed MV C structures
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